Recently, there has been growing interest in motorcycle safety in ASEAN countries. Laos has a high death rate of motorcycle riders and the low helmet wearing rate remains a big problem. This study aims to reveal how the helmet-use-campaign activities affected behavior change and explain influential factors regarding the intentions to use helmet among student riders. The data was collected from 219 students and analyzed using the Structural Equation Model (SEM). The Theory of Planned Behavior (TPB) and the Transtheoretical Model (TTM) were used as a study framework. The TTM results indicated that the student riders' helmet use was increased, the processes of change positively and significantly correlated with the stages of change at 95% confidence level. Whereas the TPB model showed that the perceived behavioral control was significant with the helmet use intention. Riders's attitudes and perceived behavioral control were significant with the helmet use behavior. The findings are useful for the responsible authority for planning road safety in Lao PDR.
INTRODUCTION
Motorcycles have been used for transportation and sport activities in ASEAN countries. The correlation between high fatality rates among motorcyclists and low helmet use rates indicates that the problem is severe [1] [2] [3] [4] [5] [6] .
Laos has a high death rate (a number of deaths per 100,000 population) from traffic accidents. That could be associated with the low helmet wearing rate and insufficient helmet law enforcement. The country also shows the highest rate of deaths from motorized 2-or 3-wheelers as shown in Fig. 1 and Fig. 2 [6] .
Vientiane city is a big city consisting of many educational establishments, hospitals, department stores, and residences. Thus there is an extensive use of motorcycle transportation in the city. The average number of injuries on the road is 1,734 per year, the average number of severe injuries is 209 per year, and the average number deaths is 161 per year [7] . However, many riders still do not wear helmets while driving (the helmet wearing rate is 60% [5] ). The city of Vientiane has been conducting a helmet use campaign and distributing 1,000 helmets to student riders since August 31, 2016 [8] .
This study, therefore, aims to reveal how the helmet-use-campaign activities affected the helmet use behavior change among student riders by a psychological model including the Theory of Planned Behavior (TPB) and Transtheoretical Model (TTM). 
METHODOLOGY

Data Collection by Observation
To determine the behavioral changes, this study applied the TTM to explain the intention of helmet use. Accordingly, this study proposed the following hypotheses ( Fig. 3 In addition, this study applied the TPB to explain the intention of helmet use. Accordingly, this study proposed the following hypotheses (Fig. 4 The questionnaire measuring the items based on TTM and TPB was then developed. TTM was used for investigating the states of a chance as shown in Table 1 . The items to measure the process of change and decisional balance are shown in Table 2 and  Table 3 , respectively. [9] [10] . For the TPB items, direct measurements of intention, attitude, subjective norm and perceived behavioral control are shown in Table 4 . [11] [12] [13] [14] [15] . The data collection was done in 2017, one year after the campaign had been conducted. The questionnaire survey was conducted with 219 student motorcyclists (80% males and 20% females) as shown in Fig. 5 . Their average age was 21 years old. 51% had a driver's license, and the average riding experience was 7 years. The interesting points found were: the average of 1 time of the crash of participants, 27% had not experienced any accident, only 7% experienced property loss and damage, and 56% were involved in injuries whereas only 10% had severe injuries. 
Statistical Analysis
The analysis was divided into two parts according to the previous study [12] . The first part analyzed the correlation between TTM variables using Pearson Correlation at 95% confidence level. This included the stages of change, processes of change, and decisional balance variables. The second part applied factor analysis to construct the TPB-based latent variables (attitude (ATT), subjective (SN), perceived behavior control (PBC) and intention (IN)). Reliability of the latent variables was also determined by Cronbach's alpha value. The Structural Equation Modeling (SEM) was then used for intentions model construction. Overall, the model fit was evaluated against the number of recommended fit statistics and fit indices based on Hair et al. (2010) [16] . Fig. 6 shows the distribution of the stage of change before and after the campaign was conducted. The proportion of stage 5 increased indicating that riders' helmet use was increased. Table 5 shows the correlation between the stages of change and processes of change at 0.1% and 5% level of significance, respectively. The results indicated that PC7 and PC8 positively and significantly correlated with the stages of change. These results imply that the activities to make the rider remember to wear a helmet (PC7) and the activities that allow the riders to meet other riders who always wear a helmet (PC8) are important for the behavioral change.
RESULTS AND DISCUSSION
Test of a TTM structure
Fig. 6 Percentage changes in helmet wearing
On the other hand, the correlations in the results between the stages of change and decisional balance as shown in Table 6 indicate that the decisional balance items were not significant with the stages of change variable. Note: ** P < 0.001; * P < 0.05
Validity of TPB-based measurement model
The results of reliability and validation estimation are presented in Table 7 . They show that all values of reliability and validation followed a good rule of internal consistency and rule of thumb, suggesting adequate convergence. In other words, Cronbach's α refers to consistent answers from identical group questions (e.g., items for ATT measure) of the respondents. As a result, these values indicate latent variables of TPB model, which are good reliable representative values to explain the model. Table 8 shows that all latent variables (ATT, SN and PBC) correlated with the INT variable at 0.1% level of significance. Table 7 Exploratory factor analyses of model Note: ** P < 0.001; * P < 0.05
Test of a structural TPB model
The results of the TPB model showed the adequate fit to the data (χ2= 115.785; df = 68; χ2/ df = 1.70 (χ2/ df ≤ 3); GFI = 0.929 (GFI > 0.900); CFI = 0.962 (CFI > 9.000); RMSEA = 0.057(RMSEA < 0.080)). Table 9 summarized the model's findings with the study hypothesis. The results of this study agree with the previous studies of helmet wearing behaviors among students in Khon Kaen City, Thailand [12] and students in Ho Chi Minh, Vietnam [11] . PBC influenced the intention to wear a helmet since PBC occurred from oneself or one's own decision [11] [12] . In this study, the attitude affected helmet use at a statistically significant level. The TTM results are similar to those from the previous research [17] . When considering TTM to investigate helmet wearing behavior, it was possible that measures taken to encourage helmet use could increase motorcycle helmet use behavior [17] .
It was interesting to note that ATT was significant with B and was similar to PC7, which was significant with the stages of change. From the PC7 statement, "The activities make me remember to wear a helmet when riding a motorcycle", it can be seen that the campaign changed motorcycle riders' attitudes. The results of TTM and TPB showed that ATT is the key factor that changes the helmet wearing behavior of Lao motorcyclists. If the attitude is positively changed, then their helmet wearing behavior will be improved.
CONCLUSIONS
This study aims to reveal how the helmet use campaign activities affected helmet use behavior change and explained influential factors on the intentions to use helmet among student riders. The TTM model results showed that after the helmet wearing campaign had been conducted, the helmet using behaviors improved. Besides, the important processes of change that affected behavioral change are the activities that make the rider remember to wear a helmet and the activities that allow the riders to meet other riders that always wear a helmet.
For TPB model, the results showed that perceived behavioral control was significant with the intention to wear a helmet, and the attitude and the perceived control were significant with helmet using behavior among the student riders. The results of this study will be presented to those involved in this area for road traffic planning and crash prevention. Some concrete transport measures developed based on these research outputs are suggested as follows: 1) Implement a city road safety action plan (100% Helmet use). 2) Set up the safe motorcycle rider measures in city areas.
3) Apply helmet law enforcement by 24-hr CCTV camera [18] [19] [20] [21] . 
